INTRODUCTION
INTRODUCTION
The question of long term beam stability in very large storage rings presents an extraordinary challenge in nonlinear dynamics. Since current computational methods seem less than adequate on the long time scales involved, we have undertaken a program of evaluating several methods that either are new or have not been tried in accelerator problems heretofore.
The methods we investigate fall into two categories: (1) iteration of maps describing concatenated machine elements for tracking of single particles, and (2) (1) where the perturbation F is periodic with period 2ir in 4 and 0, the latter being the machine azimuth. We seek a canonical transformation (J, 4) --(K, tb) in the form 
evaluated near a third order resonance n/m = 4/3. There are fairly strong modes (m, n) = (1,0), (1,2) in addition to the dominant mode (3,4). 
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At this point we can return to Eq. (17) to repeat the process.
Stopping after n steps , we find Hn-Fn(On, Jn,0) -0 (E 2n) and from Hamilton's equations
Thus, provided that e is sufficiently small, On and Jn can be used as initial conditions. To illustrate the technique let n = 1 and consider the first order transformation. The solution for G is G(k0, J1,I) Fo(k0, J1, O')d0' (25) oi Note that the limits have been chosen so that G -+ 0 as 0 -+ Oi.
Thus (Qk, Jj) are the initial conditions at 0 -i with an error of order c2. Given (01,Jj) at Oi, we can use Eqs. (16), (18) and (19) Fig. 3a shows the plotted points while Fig. 3b shows a ruling We are presently working on a two dimensional, second order program (error -E4) which will use the output of any standard lattice program to calculate the map for some arbitrary fraction of a full turn. In doing so we find integrals of the form 
